In this paper we explore relationships between corruption perceptions and such characteristics as the size of shadow economy, GDP per capita, well-being, the Happy Planet Index (HPI), and quality of institutions. Special attention is paid to the comparison of transitional economies with countries that joined the European Union in 2004 and 2007, and developed countries. It is shown that irrespective of whether the economy is developed or transitional, negative dependence of corruption perceptions on shadow economy switches to positive if the size of the shadow economy increases over 15% of the official GDP. After the shadow economy passes 45%, the Transparency International Corruption Perceptions Index ceases to respond to growth of the shadow economy. Our estimates confirm that transition in countries is accompanied by growth of GDP per capita and a decrease in the level of corruption perceptions. For these reasons, transitional countries and countries where transition is over belongs to different clusters according to these indicators. This is not true for well-being and the HPI. It is not surprising that a regression analysis shows that "control of corruption" and "regulatory quality" are significant for reducing corruption perceptions both in transitional and other economies. It is interesting that "government effectiveness" and "voice and accountability" are significant only for transitional economies and insignificant in others. "Rule of law" and "political stability" are insignificant both in transitional and in developed countries.
Introduction
The word "corruption" has a very long history. There is some evidence that it was introduced by Aristotle as something wrong or broken. No doubt the phenomenon that we understand today as corruption existed long before Aristotle. It follows from the nice definition of necessary conditions for its origin formulated by Dong, Dulleck, and Torgler (2012) referring on Jain (2001) and Rose-Ackerman (1978) : "discretionary power related to regulations, economic rents linked to power, and sufficiently low punishment".
Despite of the long history of the phenomenon, corruption is still attractive for a lot of economists as a subject of study. In light of the continuous discussion on the question about if it is a grease or sand in economic development (Aidt, 2009) , research of corruption relationships with governance and market forces in developing economies is especially current (Olken & Pande, 2012) .
If we are a bit anxious about further mankind development, we have to pay attention on personal expectations, since they have great impact on behaviour. If these expectations are widely spread in society, they can have a great influence on economic development. This is one of the reasons why we devote our study to corruption perceptions.
The other reason for using perceptions but not actual corruption incidents in empirical research is that corrupted agents usually hide their participation in corrupt practices (Banerjee, Hanna, & Mullainathan, 2012) . The last fact could be the cause of sample attrition and estimates bias if we use data from corruption surveys with questions about actual episodes in respondents' lives.
It is well known that perceptions deviate from corruption itself (Treisman, 2007; Olken & Pande, 2012) . The measurement of corruption via perceptions of corruption by economical agents or population usually overestimates the level and probability of grafts (Olken & Pande, 2012) . At the same time Olken and Pande (2012) do not reject the fact that corruption perceptions have impact on rent-seeking behaviour. This was confirmed by high correlations of indexes of perceptions with experimental data (see, for example, Treisman, 2007) . Treisman (2007) , Banerjee et al. (2012) , and Olken and Pande (2012) underline that surveys of corruption perceptions have the advantage of good coverage in cross-sections and time dimensions. For these reasons, indices based on this kind of data -the Transparency International (TI) Corruption Perceptions Index (CPI) is among them -are popular among economists, mass media and politicians.
In the current research we make empirical estimates of correlation of corruption perceptions on a country level with the gross product per capita and subjective well-being of population of the country, the size of the shadow economy and some institutional characteristics of the country. Special attention is paid to transitional economies in comparison with countries that joined the European Union (EU) in 2004 and 2007, and developed countries. We realize that the above-listed pairwise relationships can be examined in detail in separate research projects. The merit of the present research is the use of multivariate approach to the problem.
In this paper we start from a review of literature (Section 1). In Section 1.1 we consider theoretical and empirical works where authors come to the conclusion that corruption can complement as well as substitute a shadow economy. The case of substitution is usual for developed countries if disproportion of control of one of the listed phenomena is observed. In Section 1.2 we review literature showing that in the long run, countries with a high level of GDP per capita and high well-being have a lower level of corruption. Some problems can arise if we use data on happiness in empirical estimates, they are discussed in Section 1.3. The main result of the discussion is that we have to control for the individual level and country level time invariant unobservables to provide consistent estimates of parameters in models of happiness and corrupt relationship.
Section 2 briefly describes data that are used in the empirical part of our paper. We use open access data from the following sources: Transparency International, Buehn and Schneider (2012b) , Schneider (2013) , the Happy Planet Index project, Worldwide Governance Indicators project, the World Bank.
Nonparametric estimates (presented in Section 3) are clear illustrations of transitional economies development and an easy way to make simple quantitative estimates. Section 3.1 estimates the boundaries of different relationships of shadow economy with corruption perceptions. Section 3.2 illustrates the nonlinear dependence of GDP per capita and well-being on corruption perceptions. It illustrates also that transitional countries and countries where the transition is over form separate clusters on GDP per capita and corruption perceptions, but not on the subjective well-being of residents of the countries. The last is true if we consider the Happy Planet Index (Section 3.3).
In Section 3.4 we proceed with estimates of multinomial regression models. We use models with panel data. Formal tests confirm the presence of country fixed effects. Regression analysis confirms preliminary results received nonparametrically and expands them. Particularly we confirm the negative nonlinear dependence of corruption perceptions on GDP per capita. Corruption perceptions are higher in transitional economies and lower in countries where the transition is over, in comparison with the other countries. Education expenditure reduces corruption perceptions. If we are interested in relationships between corruption perception and the size of a shadow economy, we have to split the sample not into the developed and developing countries (as it was written in the literature before this research), but according to the size of the shadow economy. In countries with a high level of shadow economy (percentage of official GDP) and countries with a lower size of shadow economy, we observe different relationships of corruption perceptions and the size of a shadow economy (they are complements in the first case but substitute each other in the last one). Governance indicators confirm almost the same tendencies in reducing corruption perceptions in transitional and in the other countries. Government effectiveness and voice and accountability are significant only in transitional economies.
Literature Review
For more convenience, we separate the literature review by logical items, since the usual pairwise relationships are considered in the papers.
The starting point in the review will be the interaction between corruption and a shadow economy because from the first sign their relationship seems to be clear and frequently have complementary nature. Nevertheless, they both have to be hidden by economic agents due to the illegality of such activities. The last fact could be the main reason of the controversial results in the literature.
Corruption and Shadow Economy
There are a fair number of theoretical models devoted to the relationship of corruption and shadow economy, but some of them contradict each other since they are designed on different assumptions. For this reason, empirical inference of the models still remains current.
What are the main well known results? Many authors suggest theoretical models exploring the idea of the complementary relationship of corruption and shadow economy. Some papers present empirical evidence for this. For example, Jay Pil and Thum (2005) have developed several theoretical models with unofficial and official sectors of the economy as complements. Particularly they showed that high control of entrepreneurs allows corrupt officials to charge higher bribery payments and that could push entrepreneurs into the shadow. This can be an explanation of positive correlation of the level of corruption with the size of shadow economy in a country. Echazu and Bose (2008) explain positive impact of shadow economy on corruption in a theoretical model, supposing that corrupt officials control both the formal and informal sectors.
The results mentioned above are not indisputable. For example, Dreher, Kotsogiannis, and McCorriston (2009) developed a theoretical model where the shadow economy and corruption are substitutes. They showed theoretically that the size of the shadow market decreases with the quality of institutes, but this effect is ambiguous. It "depends on the relative effectiveness of institutional quality in the shadow and corruption markets" (Dreher et al., 2009) . In other words, it depends on what institutes prefer to combat? If they are more effective in a battle against the shadow economy, institutional quality can enhance corruption. The last effect contradicts the belief of many economists that the growth of corruption is a result of weak institutes. Dreher et al. (2009) have made empirical estimates on a cross-section of countries. The data were averaged over the period of 2000-2002. The key variables were the size of the shadow economy (in % of official GDP) taken from (Schneider, 2005b (Schneider, , 2005a and the (no)corruption index provided by the International Country Risk Guide (ICRG) 4 . Institutional quality was proxied by government effectiveness 5 . The main 4 Dreher et al. (2009) checked robustness of the results to the choice of the proxy for corruption by the use of the TI CPI score instead the (no)corruption index.
5 Robustness of the results to the institutional quality indicator were checked by the use of rule of law as proxy for the quality of institutes.
results are the following. Firstly, substitution of the shadow economy by corruption was confirmed empirically by 2SLS estimates of (no)corruption index equation and by 3SLS estimates of the system with the shadow economy equation.
6 Secondly, they received higher direct than indirect 7 effect of institutional quality on corruption. In all the cases institutional quality reduces corruption. Dreher and Schneider (2010) showed that in low-income countries corruption grows with the shadow economy. This result was received empirically by 2SLS on a cross-section of 98 countries from 2000-2002 with the use of index of corruption based on a structural model (Dreher, Kotsogiannis, & McCorriston, 2007) . Dreher and Schneider (2010) said that perceptions-based indices were not as robust as the structural model indexes, but exceptions for high-income countries where OLS estimates with perception-based indexes indicate a negative relationship of corruption with the size of shadow economy. Buehn and Schneider (2012a) used the structural equation model to receive empirical evidence for a complementary relationship of corruption and the shadow economy (Schneider, 2006) Goel and Saunoris (2014) added a spatial weight matrix in explanatory variables and an assumption of spatial autoregressive process in error term in Dreher and Schneider's (2010) empirical model. Their estimates on cross-sections and panel of 67 countries over [2000] [2001] [2002] [2003] [2004] [2005] [2006] confirmed that corruption complemented the shadow economy in the shadow determinants equations, but the result was not robust when they tried to explain corruption by the shadow economy.
GDP per Capita and Well-Being vs. Corruption
As well as in the previous section, we can observe a contradiction between different authors concerning the relation between GDP per capita and its growth with corruption level in a country.
Among the empirical results based on the long time series data it is worth mentioning Brown and Shackman (2007) . These authors made a cointegration analysis of a time series of 100 countries for a 20-year period. They considered the corruption level in a relationship with a large number of political, legal and economic indicators. Their optimistic conclusion is that the growth of indicators is causal to corruption level decrease. The converse is not true: variations in corruption level did not influence the considered indicators. The most interesting for us is their conclusion that GDP per capita growth causes the corruption level growth in the short-run and decreases it in the long run.
Other authors tried to find causality effects too. For example, Kalyuzhnova, Kutan, and Yigit (2009) showed that a high level of corruption has a negative impact both on GDP per capita and economic growth, but economic development, to the contrary, reduces corruption levels. Aidt (2009) has noticed divergence in the results of different authors. On the basis of a literature review, he put forward two hypotheses. The first of them was "that corruption can be efficient -or that it greases the wheels of commerce". The second one was "that it creates rather than corrects inefficiencies". Aidt (2009) used data on annual growth rates of real GDP per capita from 1970-2000 in a sample of 60-80 countries without the former socialist countries. Aidt's (2009) empirical estimates confirm that the level of corruption practically does not correlate with the growth rate of GDP per capita, ". . . it is a likely source of unsustainable development."
We have mentioned already that some authors recognize the potentially negative impact of corruption on economic growth. Ugur (2013) executed the a meta-analysis to check this statement. After an analysis of 327 empirical estimates in 29 studies, he claimed that published results can be biased because the selection of the publications by reviewers and editors. With such a remark Ugur (2013) asserts that the negative influence of corruption on economic growth is tracked in the long-run period in countries with a low-income population.
One of the recent studies concerning the influence of GDP per capita on the level of corruption was made by Goel and Ram (2013) . Their empirical estimates on a large crosscountry data set confirm that GDP per capita mitigates corruption. The other interesting result received by Goel and Ram (2013) is the conclusion about the higher level of corruption in countries with transitional economies.
Some authors, such as Welsch (2008) , argued that GDP per capita is the unsuccessful indicator of well-being, and that it is better to use respondents' subjective self-reports to a construct consistent indicator of population well-being. He argued that the influence of corruption on the well-being through GDP is indirect influence, and influence through nonmaterial factors is direct. Research carried out by him has shown that the value of direct influence (in a monetary equivalent) is much above an indirect one.
We can doubt the consistency of estimates caused by the influence of unobservable individual effects when respondents' self-reports are used, nevertheless in would be a good robustness check if we replaced GDP per capita in our models with the subjective well-being indicator.
Happy Planet Index and Corruption
Happiness is an indicator of a favourable climate in a country or region. It could be designed on the basis of a population survey. About the popularity of the approach based on respondent reports, some researchers suggest using it even in evaluations of perspectives of life in some cities (Liu, 2013) . We will view happiness through the glasses of corruption.
It should be noticed that the process of parameters aggregation could be the reason of esti-mates bias in some research. For example, if the government sets maximization or even stabilization of a level of happiness in the country as the objective of the policy, individual reports of respondents can clash with the aggregated parameter. Divergence may be caused by an attempt to give respondents strategic answers, and by manipulations with an index at aggregation (Frey & Gallus, 2013) .
As far as we can judge by the available literature, there are no precise, indisputable, empirical proofs that show a relationship between corruption and happiness. For example Fereidouni, Najdi, and Amiri (2013) have made empirical estimates for the countries of Central, East, and Northern Africa. They used random effects models on the panel of 14 countries. Corruption level control variables had a positive but insignificant effect on happiness.
The problem with evaluating the relationship between corruption and happiness is connected not only with the distortions caused by preparation of surveys and data aggregation. Some problems may be caused by the fact that different respondents have different latent scales answering a question about the level of their life satisfaction (León, Araña, & de León, 2013) . Therefore Lin, Lahiri, and Hsu (2014) made an analysis of homogeneous groups of countries. They split a cross section of 116 countries in 2006 into 6 groups on the basis of the following characteristics: developed and developing, with high-and low-income inequality, former socialist and countries without socialist period. As the result, Lin et al. (2014) showed that the control for corruption (as an index of institutional quality) is significant in models that explain happiness in a country by the quality of government.
Data 2.1 The Transparency International Corruption Perceptions Index
Nowadays there are several well-known indicators of corruption perceptions in countries/territories that are available in open access. Due to the high correlation among them (Treisman, 2007) they give similar results when we are interested in parameters of regression models (often the sign and significance level are enough).
In the current research we use the Transparency International (TI) Corruption Perceptions Index (CPI) -the CPI score (sometimes the word "score" is omitted for simplicity). It gives empirical studies the combination of precision and country coverage (Treisman, 2007) , excluding from the sample countries where less than two 8 surveys with corruption perceptions questions were performed. The CPI ranks countries and territories according to the level of corruption in the public sector as perceived by external experts and internal observers in respect to the corresponding countries and territories. 9 The number of involved countries rapidly grew from 42 in 1995 to around 180 in recent years (Appendix A). According to the TI's intentions, the CPI score "is an attempt to assess the level at which corruption is perceived by businessmen as impacting commercial life."
10 A higher score corresponds to lower perceptions of corruption in a country. The lowest scores indicate countries "where business transactions are entirely dominated by kickbacks, extortion etc."
11
The CPI had 10-point score before 2012, but after 2012 the scale was increased to 100 (a country without corruption has a score of 100). In the current research we have multiplied all the scores by 10 before 2012 to avoid numerical problems in empirical estimates.
As it was already mentioned, the CPI is constructed on the basis of several surveys, the maximum number reached 7-16 in different years (see Appendix A). Usually they cover three years before the year of index -only in 1995 the 1980 survey from Business International (New York) was used. TI says that methodology was simplified in 2012 and the CPI could be used to compare changes in dynamics for each country included in the rating after 2012. Nevertheless if we look, for example, at the surveys used in 2013 (listed in Appendix B), we can see 1-2 year lags of information which are still present in the CPI. As a result some smoothing of information still takes place. This prevents us from investigating the high frequency (annual) dynamics of changes in corruption perceptions. Only the countries' fixed effects will be included in the parametric part of our empirical research.
Shadow Economy
To check our proposition about the correlation of the CPI score and shadow economy we use data on the sizes of shadow economies (in % of official GDP) calculated by Buehn and Schneider (2012b) and Schneider (2013) by the MIMIC (Multiple Indicators and Multiple Courses) and the currency demand approach. Table 1 shows sample sizes (the number of economies) that were considered by Buehn and Schneider (2012b) and Schneider (2013) and the common sample size that was used to plot the points in the graph on the left in Figure 1 . The graph on the left in Figure 1 illustrates the high correlation of estimates made by Buehn and Schneider (2012b) and Schneider (2013) with small differences for some countries. For countries where the size of the shadow economy is less than 30% of the official GDP the methodology used by Buehn and Schneider (2012b) gives averaged estimates over the considered years. The graph on the right in comparison with the left evidently shows that Schneider's (2013) methodology is better to use if we are interested in the dynamics of the sizes of shadow economies. Schneider (2013) noticed that the size of a shadow economy decreases in the most countries and Figure 1 clearly demonstrates this.
The Happy Planet Index and Well-being
In the current research we also use the Happy Planet Index (HPI). It shows "the extent to which countries deliver long, happy, sustainable lives for the people that live in them. The Index uses global data on life expectancy, experienced well-being and Ecological Footprint to calculate this".
12
"Well-being" is constructed as the mean value of respondent answers the questions about life satisfaction in 151 countries. A scale with 11 steps (0-10) was given to each respondent to choose the answer.
The Worldwide Governance Indicators
The Worldwide Governance Indicators (WGI) project 13 is a source of data that we use to control for institutional quality in models with corruption perceptions as the dependent variable.
The meanings of the WGI indicators are shown in Appendix C.
Estimates of the indicators range from approximately -2.5 (weak) to 2.5 (strong).
12 http://www.happyplanetindex.org/about/ 13 http://info.worldbank.org/governance/wgi/index.aspx#doc 3 Empirical Results
The CPI Score and Shadow Economy
Our first idea was to check the correlation of the CPI score with the level of the shadow economy. Goods and services of a shadow economy sooner or later enter the open market and collide with bureaucratic obstacles and moral norms of consumers behaviour. Thinking in such way, it is rational to expect a positive correlation in the size of a shadow economy with the level of corruption in a country. According to the design, the CPI score should negatively correlate with the size of the shadow economy of a country. It will be empirically shown below that actually this reasoning is not always and everywhere true. The last is consistent with the theoretical model developed by Dreher et al. (2009) , supposing that corruption and a shadow economy can substitute each other if efforts in struggle against these phenomena are asymmetric.
Nonparametric Estimates
Nonparametric estimates are very convenient to visualize the functional form of the dependence of the CPI score on the size of a shadow economy. The results are shown in Figure  2 . On the left in Figure 2 , estimates of shadow economies made by Buehn and Schneider (2012b) for 145-161 countries (in some years the sample was smaller than 161, see Table  1 ) for the period of 1997-2007 are used. On the right in Figure 2 , we use estimates of the shadow economies for 36 countries (31 European countries plus Australia, Canada, Japan, New Zealand, and USA) considered by Schneider (2013) for the period of 2003-2013. Figure 3 illustrates robustness of the results to the choice of the sample of countries. We use a common sample of countries considered both by Buehn and Schneider (2012b) and Schneider (2013) for the same period of [2003] [2004] [2005] [2006] [2007] . From Figure 3 , we can see that, taking into account a 95% confidence interval, both sets of data show the same relationship of the CPI score with the size of the shadow economy. More so, Figure 3 explains that the upward direction of the right hand tail in the right-side graph in Figure 2 is the boundary effect of a nonparametric estimate. For this reason and taking into account confidence intervals we will discuss the relationship of the CPI score with the shadow economy in countries with a large share of shadow economy in the official GDP using only the result presented in the left-side graph of Figure 2 . Figure 2 illustrates that corruption and shadow economy can have both a complement and a substitute relationship.
First of all we can see that the CPI score decreases when the size of the shadow economy increases from about 10% to 40% of the official GDP. This means that in countries with a high share of shadow economy in their GDP, the level of perceptions of corruption in public sector is higher. This means that corruption and shadow economy are complements in such countries.
In countries where the size of the shadow economy is higher (more than 45% of the official GDP) the CPI score does not reflect changes in corruption perceptions with the share of shadow economy. According to the estimates made by Buehn and Schneider (2012b) the following countries had a high share of shadow economy in GDP all over the period of 1999-2007: Azerbaijan, Benin, Bolivia, Cambodia, Democratic Republic of the Congo, Gabon, Georgia, Guatemala, Haiti, Honduras, Peru, Tanzania, Thailand, Ukraine, Uruguay, and Zimbabwe. The other countries that had a share of the shadow economy greater than 45% only in some episodes of the considered period are listed in Appendix 6. The right hand graph in Figure 2 confirms that in countries with a small size of shadow economy (less than about 15% of the official GDP) corruption could substitute the shadow economy. According to Schneider's (2013) We clearly understand that it is not a causality test, nevertheless, we could not resist the temptation to change the places of the dependent and explanatory variables as it was made by Goel and Saunoris (2014) in their parametric estimates to check the robustness of the results for the explanatory variable. The results presented in Figure 2 and further in the discussion are invariant if we exchange the dependent and explanatory variables. The dependence of the shadow economy on the CPI score (reversed dependence in contrary to Figure 2 ) estimated nonparametrically is shown in Figure 4 . It is not a surprise that we see small shadow economies in "corruption-clean " countries (a CPI score of 85 and higher), because it is rational to expect corruption and shadow economies to be complements. But once again, we see different "tail" effects for countries that are at opposite poles in terms of corruption. The struggle against corruption in so-called clean countries could increase the size of the shadow economy a bit but it would not cause trouble, because the size is Buehn and Schneider (2012b) Schneider ( about 15% of GDP. The left tail effect in Figure 4 confirms our previous result that in highly corrupted countries (with a low CPI score) the size of the shadow economy has high mean value and high variance.
Transition Economies in the "CPI score -Shadow Economy" Axes
Several clusters of countries could be discovered if we plot country characteristics in the "shadow economy" -"the CPI score" axes. The result for transitional economies is very optimistic.
As an example, Figure 5 shows general trend -a nonparametric estimate of the sizes of shadow economies 14 dependence on the 2007 CPI. This is the "base line" that is shown in Figure 5 by a decreasing curve with 95% confidence interval marked with gray. To keep the clarity of the picture, only transition (by the IMF and the World Bank definitions of [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] and former transition (as of 2007) economies are shown.
In the left hand side graph of Figure 5 we can see that transition economies are characterised by a high level of corruption perceptions in the public sector (a low CPI score) with a high diversity in the size of the shadow economy. Most countries are clustered near the left hand side tail of the general trend, which is characterised by the relatively large size of the shadow economy (about 30-50% of official GDP). Only Georgia, Azerbaijan, Laos, and the small cluster of four countries (the last are small shadow economies) diverge from the common trend.
A stable opinion among economists is that the level of corruption in a country is closely connected with the quality of their institutes and the level of economic development. For example we can find a good review in Ugur (2013) , from which it follows that a high level of corruption is a sign of weak institutes. If we suppose that the improvement of the quality of 14 it was used 145 shadow economies considered by Buehn and Schneider (2012b) Figure 5 is consistent with the idea that public institutions are changing for the better during transition: the CPI scores are higher in countries where transition is over.
The CPI Score vs. GDP per Capita and Well-Being
Historically, many authors use GDP per capita as an indicator of economic development. In this section we show the relation of this indicator with corruption perceptions. The results are consistent with some theoretical models and empirical estimates of other authors. In the last part of the section we control the results by considering subjective well-being instead of GDP per capita.
Throughout the text, we continue a discussion about the situation in countries with transitional economies. Figure 6 shows nonparametric estimates based on CPI scores and World Bank data on GDP per capita (the last is in current U.S. dollars).
Nonparametric Evidence

15
Over the entire sample we can see on average positive correlation of GDP per capita with the CPI score (nonparametric estimates in Figure 6 ), indicating a negative correlation with the corruption perceptions in public sector in the cross-section of countries. This agrees with our expectations and results of the other authors (see, for example, Kalyuzhnova et al. (2009) , Goel and Ram (2013) , and long-run dependence considered by Brown and Shackman (2007) ). In the two extreme situations -high and low corruption in countries (in the left hand side and the right hand side tails of nonparametric estimates in graphs of Figure 6 ) -we could not see statistically significant dependence of GDP per capita on the CPI score. This agrees with Aidt's (2009) hypotheses about the dual role of corruption in economic development. Aidt's second hypothesis (2009) about the "sand in the wheels" effect looks to be true for countries with CPI scores in a range of about 30-75.
Considering countries in transition and economies where transition processes are over, we can see that they are clearly separated in Figure 6 . The transition process is accompanied by a decrease in corruption perceptions in the public sector and growth of GDP per capita. Before the transition is over, we do not observe dependence of GDP per capita on the CPI score. This means that for some countries, corruption could be "sand in the wheels", but for others "it greases the wheels".
As it was mentioned above it would be interesting to control the results by using respondents' subjective self-reports about well-being instead of a formal indicator such as GDP per capita. In Figure 7 we use well-being instead of GDP per capita to control the results presented in Figure 6 . Unfortunately only the data sets for February 2012 were available for us and they are used in Figure 7 .
As it was expected, we do not see any qualitative differences in spread of well-being in transitional countries and in countries where transition is over. In the graphs presented in Figure 7 considered countries are separated only with respect to the CPI score. This can be explained by the dependence of subjective well-being on individual unobservables (country level fixed effects) that cannot be controlled in nonparametric analysis. 
The CPI Score and Happy Planet Index
Could corruption be like a bad drug that makes people happier? If this is true, it complicates the struggle against corruption, having transferred the main efforts of the struggle from economic to the psychological plane.
In the current section we use the Happy Planet Index (HPI) 16 as a proxy for mental well-being or comfort of population in considered countries. The results are complemented by remarks about transitional economies.
Nonparametric Evidence
Our nonparametric estimates of dependence of the HPI on the CPI score for several years with transitional and former transitional 17 economies characteristics plotted in the same axes are shown in Figure 8 . Descriptive statistics that help us to discuss the results are presented in Table 2 . The Table 2 column "All" means all the sample used to calculate and plot nonparametric estimates presented in Figure 8 in the corresponding years. In columns "Tran." and "Over", we present statistics by countries with transitional economies and former transitional countries. Table 2 shows that on average the HPI is the same in all considered groups of countries. From Table 2 and Figure 8 we can see that in countries where the transitional processes are over, the HPI spread is a bit lower than in transitional countries. This spread decreased over time and implies that the countries became more homogeneous on the HPI.
It is remarkable that for the period before the crisis of 2008 our simple estimates confirm the results of previous research that the quality of institutes correlates with life satisfaction in countries. Figure 8 illustrates this indirectly as proportional dependence of the HPI on the CPI score in 2006 if the last is less than 40.
Regression Analysis
The nonparametric estimates given above show pairwise relationships of considered variables without control of their possible correlations with the other characteristics of the country, such as institutions, governance, etc. For this reason, the observed dependences could be process plotted in the graphs of nonparametric estimates of dependence of the HPI on the CPI score, 95% confidence interval for nonparametrics is gray spurious due to common cause or lurking variables. Multinomial models give us the possibility to correct this misspecification. They provide us with significant (or insignificant) relationships of the explanatory and dependent variables with the other variates included in the model being fixed. For these reasons we proceed with our research using some parametric estimates to control the results revealed nonparametrically and go further. In our estimates we use the advantage of panel data to control for unobservable country fixed effects that could correlate with the explanatory variables. The results are presented in Tables 3 and 4 . Standard errors in parentheses * p < .1, ** p < .05, *** p < .01
Most variables in the regressions presented in Tables 3 and 4 have self-explanatory names.
In columns "1999-2007" and "2003-2013" in Table 3 different data were used as explanatory variable named "Shadow economy". The left side columns (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) have data on shadow economies published by Buehn and Schneider (2012b) . The right side columns (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) ) have Schneider's (2013) data. The samples of countries that are used in the columns are the same as in Buehn and Schneider (2012b) and Schneider (2013) . Different time periods and samples of the countries are similar to a robustness check of our results to the data. Tables 3 and 4 are the same as in Section 3.2.1. Binaries "Transition" and "Transition is over" represent countries with transitional economies and countries where the transition is over according to the IMF and the World Bank definitions as it was in Section 3.1.2 and thereafter.
Data on GDP per capita in
In the models presented in Tables 3 and 4 , the variable "Education expenditure" contains estimates made by the World Bank, that is "the current operating expenditures in education including wages and salaries and excluding capital investments in buildings and equipment" as a percentage of Gross National Income (GNI).
18 We included this information as an explanatory variable in regressions because we sincerely believe that education increases the human and social capital of a population and makes citizens more law-abiding, thus reducing corruption.
The following countries are "Developed" in Table 3 and Figure 9 : Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom, and the United States.
Breusch and Pagan and fixed effects F -tests confirm the presence of unobservable timeinvariant country characteristics in models presented in Tables 3 and 4. 19 For this reason pooled OLS estimates are at least inefficient and underestimate standard errors. We show OLS models (where the width of the page allows) just to illustrate the differences in pooled and the corresponding panel data estimates.
Hausman's tests formally reject random effects (RE) models in favour of fixed effects (FE) models both in Table 3 and Table 4 . This means that if we are interested in withingroups relationships of a dependent variable with the explanatory variables, we have to use a FE model. However, contrary to the results of formal tests, RE models sometimes 20 help us to understand between-groups relationships of the explanatory and dependent variables. According to the methods that are used, RE models estimate long-run effects, FE models show the short-run dynamics. Let us first discuss the results presented in Table 3 . Comments on Table 4 will be presented a bit later. Table 3 illustrates the relationship between the size of a shadow economy and how the CPI score varies among groups of countries. Corruption and shadow economies could substitute each other and could be complements, as it was mentioned in Sections 1.1 and 3.1.1.
They are complements in average if we consider estimates on a rather large sample of countries. We can say that looking on the negative relationship between the size of the shadow economy and the CPI score presented in the FE column of "1999-2007" estimates in Table 3 . Considering this model we have to notice that estimates for the size of shadow economy made by Buehn and Schneider (2012b) This means that according to the data used and the results presented in columns "1999-2007" in Table 3 , it would be better to talk about between countries comparisons. In countries with higher levels of shadow economy (in percentage of official GDP), ceteris paribus defined by regressors in model, corruptions perceptions in the public sector have a tendency to be higher. The same result is observed for Cyprus, Malta, and Turkey, where the share of shadow economies is rather high (26.5%, 26.4%, and 29.1% of official GDP in 2007, respectively) . This result is shown in the FE column for Cyprus, Malta, Turkey for the period of 2003-2013 in Table 3 . This is already within group dynamics (estimates of the shadow economy made by Schneider (2013) are used). That means that in such countries, growth of the shadow economy is accompanied by corruption perceptions growing in the public sector.
The last is not true in developed countries with a relatively low share of shadow economy in their GDP (Figure 9 ). Estimates presented in the FE column for those countries for the period of [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] confirm that corruption could go in a shadow from the public sector, so they are substitutes.
Considering estimates made on the sample of transitional countries (Table 3) , we cannot say anything definite about the relationship of the shadow economy and corruption perceptions. The within-groups effect is insignificant but RE estimates (with the between groups part in them) confirm the presence of substitute effect in the relationship.
21 An accurate conclusion could be the following. Every economy in transition has its own way; in some of 21 The substitution is observed in developed countries with the low size of shadow economy. them the shadow economy and corruption in public sector are complements; in others they may be substitutes. More precise conclusions require more research. RE models presented in Table 3 for the period of 1999-2007 and for transitional economies for the period of 2003-2013 confirm that in countries where the transition is over the CPI score is higher than average on a sample (ceteris paribus). Education expenditures reduce corruption too (1999-2007 columns in Table 3 ).
Considering the results presented in Table 4 , we have to notice that explanatory variables in the models have relatively small time fluctuations inside the countries. For this reason we received rather high explanatory power of the regressions in the between dimension in comparison to the within dimension according to R 2 criterion. Nonetheless, tests have rejected RE models as inconsistent. For this reason, as already mentioned above, we will use RE estimates only as illustrations of between effects (between countries comparisons); however, the signs of FE and RE parameters are the same. The last means that the correlation of countries time invariant unobservables with observable countries characteristics that are used as explanatory variables in the models are not strong enough to affect signs of the parameters estimates.
In the models presented in Table 4 , we refused to use information about the size of the shadow economy in countries aiming to increase sample size making estimates on the most recent data.
According to the idea of Shleifer and Vishny (1993) about "the grabbing hand", authorities and bureaucrats seek rents under restriction of economic and political institutions. As was said by Banerjee et al. (2012) , "Corruption exists because there are not enough monitoring and incentives to eliminate it." Following these ideas in the current research we reveal factors that are valuable in reducing corruption in transitional economies by comparison of the results with other countries. To achieve the goal, six indicators from the WGI project 22 were added as explanatory variables in the models instead of the size of the shadow economy.
An example of the descriptive statistics of the WGI project indicators for 2012 is shown in Table 5 . The results are rather expected, especially the extremely low control of corruption in transitional economies. Table 4 presents estimates of the CPI score equation on different samples. The first three columns ("All") represent estimates on the sample of the largest size. The only restriction was that the dependent and explanatory variables should have non-missing values. This sample was split in two subsamples: "Transitional" and "Not transitional". Columns "Transitional" show estimates for former transitional economies (countries that joined the EU in 2004 and 2007) and transitional economies. "Not transitional" is the remainder of the "All" sample.
Taking into account between effect, partially captured by RE estimates (column "RE" for "All" countries), we can say that the mean value of the CPI score in transitional economies is significantly lower (at 10% level of significance) than in other countries, ceteris paribus.
Education expenditures positively correlate with the CPI score in within dimension, transitional economies excepted. The insignificance of FE estimates of "Government effectiveness" and "Voice and accountability" in "Not transitional" countries can be explained by the small within variation of these indicators in that countries over time. The same is observed for the "Rule of law" and "Political stability."
A very optimistic result is that democracy partially captured by the "Voice and accountability" indicator has a significant positive influence cleansing corruption in countries with transitional economies.
In conclusion for the current section, we have to notice that as it was predicted by the preliminary nonparametric estimates, the HPI is insignificant in parametric models too. We have made the decision not to show regressions with it. It will be a theme for the separate research paper.
Conclusion
In the paper we considered the Transparency International (TI) Corruption Perceptions Index (CPI) as an indicator of corruption perceptions in the public sector in the corresponding countries. Cross-countries comparison reveals some peculiarities concerned with transitional economies.
Among them are empirical estimates of boundaries of different relationships (positive, negative or lack of correlation) of shadow economies with corruption perceptions. Previous authors usually wrote about complementary relationships (see, for example, Buehn and Schneider (2012a) ; Goel and Saunoris (2014) , and references in Section 1 of the current paper). The positive correlation of the size of the shadow economy with corruption can be explained, for example, by high control over entrepreneurs that push entrepreneurs into the shadow and allows corrupt officials to charge higher bribery payments (Jay Pil & Thum, 2005) . The other explanation is the ascertainment of the fact that corrupt officials control both formal and informal sectors (Echazu & Bose, 2008) . Some authors wrote about the substitution effect. This takes place in countries with high but unequal control of corruption and the shadow economy (Dreher et al., 2009 ). The last is often observed in high income countries (Dreher et al., 2009; Dreher & Schneider, 2010) . In this paper we showed that the complementary effect turns into substitution when the size of the shadow economy drops lower than 15% of the official GDP.
Another result that could not be found in the literature yet is our estimate that in countries where the size of the shadow economy is greater than 45% of the official GDP, the CPI score does not feel changes in the size of the shadow economy in the country. This means that the public sector is so corrupted and the shadow economy so large that respondents and experts mark extreme answers in survey questions about how they perceive corruption, and their perceptions do not change with the size of the shadow economy.
Taking into account the fact that GDP per capita positively correlates with CPI scores (Goel & Ram, 2013) , we have made a nonparametric estimate of this dependence and used it as a "base-line" to consider the movement of transitional economies in the global economic development. The given approach confirms that they are "on a proper way": they get in the 95% confidence interval of the mentioned dependence after the transition.
The situation develops in another way when we consider the population life satisfaction (well-being) in the corresponding countries. That well-being positively correlates with the CPI score but not with success in transition. This corresponds to Welsch's (2008) results telling us that the influence of corruption on well-being is a direct effect and through GDP is an indirect effect -the last is smaller than the first one. In our case we observe both the growth of GDP per capita and the CPI score during the transition, but because of the small time period we did not observe significant changes in well-being in time in transitional countries.
Almost the same result, but with additional remarks in explanation, is observed when we use the index of happiness from the well-known project, Happy Planet Index. It does not feel changes for the better after the transition process. The index is weighted average of life expectancy, well-being and footprint (gha per capita). The first and the last components of the index do not correlate with corruption perceptions (it is doubtful that someone can put forward convincing arguments in favour of correlation). Moreover they have a small evolution in time. For these reasons the Happy Planet Index does not reflect changes in countries during the transition periods.
The above result is in agreement with Fereidouni et al. (2013) who found that the governance indicator "control of corruption" has a positive but insignificant relationship with happiness.
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To identify institutional factors that decrease the level of corruption perceptions in a country we estimated parameters of multiple regression models. In this way we got rid of spurious relationships (we revealed ceteris paribus effects) and controlled for country-level time-invariant unobservables (we used panel data models). As a result we found a relationship between shadow economies and corruption perceptions that corresponds to our previous nonparametric estimates described above. Among the institutional factors in an equation for corruption perceptions in transitional economies, only the following are significant: "control of corruption", "government effectiveness", "regulatory quality", and "voice and accountability". "Rule of law" and "political stability" are insignificant.
The results agree with the review made by Treisman (2007) . He concluded that "highly developed, long-established liberal democracies, with a free and widely read press. . . , and a history of openness to trade, are perceived as less corrupt."
In conclusion, it would be desirable to say that this research confirms that successful completion of a transition improves formal indicators associated with GDP per capita and corruption perceptions in countries. Nevertheless, within the scope of the research the criteria of transition completion in some countries was the fact that they joined the EU in 2004 and 2007. This could be an endogenous phenomenon: only the countries with good formal indicators could be put together. For this reason, our results could be a bit biased and have to be checked in further research, controlling for potential endogeneity. 
